Combined Haemophilus influenzae respiratory infection and allergic airways disease drives chronic infection and features of neutrophilic asthma.
20-30% of patients with asthma have neutrophilic airway inflammation and reduced responsiveness to steroid therapy. They often have chronic airway bacterial colonisation and Haemophilus influenzae is one of the most commonly isolated bacteria. The relationship between chronic airway colonisation and the development of steroid-resistant neutrophilic asthma is unclear. To investigate the relationship between H influenzae respiratory infection and neutrophilic asthma using mouse models of infection and ovalbumin (OVA)-induced allergic airways disease. BALB/c mice were intratracheally infected with H influenzae (day 10), intraperitoneally sensitised (day 0) and intranasally challenged (day 12-15) with OVA. Treatment groups were administered dexamethasone intranasally during OVA challenge. Infection, allergic airways disease, steroid sensitivity and immune responses were assessed (days 11, 16 and 21). The combination of H influenzae infection and allergic airways disease resulted in chronic lung infection that was detected on days 11, 16 and 21 (21, 26 and 31 days after infection). Neutrophilic allergic airways disease and T helper 17 cell development were induced, which did not require active infection. Importantly, all features of neutrophilic allergic airways disease were steroid resistant. Toll-like receptor 4 expression and activation of phagocytes was reduced, but most significantly the influx and/or development of phagocytosing neutrophils and macrophages into the airways was inhibited. The combination of infection and allergic airways disease promotes bacterial persistence, leading to the development of a phenotype similar to steroid-resistant neutrophilic asthma and which may result from dysfunction in innate immune cells. This indicates that targeting bacterial infection in steroid-resistant asthma may have therapeutic benefit.